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Abstract

In an effort to increase awareness about sustainability, I have developed an interactive game
that is intended to teach children about Remanufacturing and how it benefits the environment.
Through a series of Flash games, my project allows users to take a broken robot named Remy
through each step of the Remanufacturing process until he is Remanufactured to be better
than new. This allows users to see first-hand how Remanufacturing works and why each step
of the process is important. Having users be a part of the process makes for a more engaging
explanation of sustainability and the Remanufacturing process. The game is intended to be
used as an educational tool in schools (starting at the 5th grade level) and for the Golisano
Institute of Sustainability at the Rochester Institute ofTechnology. To read more about my
process, visit RemanThesis.blogspot.com. You can also view the finished project at
karlitucker.com/work/2/reman.
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Introduction

In a world where the majority of the population worries about the threats of global warming,
carbon emissions, and other socioeconomic problems, it is important to spread the "green"
message in an eco-friendly and easily understandable medium. There are many online
resources that currently offer tips on how to live sustainably and provide up-to-date information
on the state of global climate change, deforestation, conservation, energy and much more.
Though they are extremely informative, they struggle with being able to truly motivate people
to switch to a greener lifestyle and are inaccessible to children. How then, can interactive
design be used as a means of teaching children and young adults about the benefits of
"going green"?
The idea of creating an interactive game about the sustainable practice of Remanufacturing
came when I found out that the Golisano Institute of Sustainability (GIS) at the Rochester
Institute ofTechnology launched a partnership with the Harley School that teaches
sustainability to middle school students. GIS also houses the Center for Remanufacturing and
Resource Recovery (C3R), that is a leader in research and development in the remanufacturing
field and works to design products that have minimal negative environmental impacts. I
thought that this would be an excellent opportunity to help young students like those at
the Harley School understand how the process of Remanufacturing works and why it is a
sustainable practice.
To see if this idea could work, I met with Dr. Nabil Nasr, Assistant Provost and Director at
GIS and Bob German, Senior Staff Engineer at GIS, who gave me invaluable insight into the
remanufacturing process and what they do at C3R. Combining my own research with the
information gathered from my primary sources, I began to plan my game. I created all of the
artwork by hand and put it together using Photoshop, Illustrator, SoundBooth, and Flash. All
code was done using ActionScript 3.

4

Review of Literature

TreeHugger: A Discovery Company
Graham Hill, founder
Discovery Communications
www.treehugger.com

This is a site devoted to "green" living. It posts up-to-date information and articles regarding
eco-friendly news in every area of interest including art+ design, travel, culture, science, food,
business and fashion. It not only discusses sustainability, but how users can go green as well. It
is a great example of how one company is getting the green message oul Lo young adults, but I
found that it is not a great resource for children and less blog-savvy adults.
Worldwatch Institute: Vision for a Sustainable World
Christopher Flavin, President
http://www.worldwatch.org/

Worldwatch is an organization in Washington DC whose goal is to spread ideas that create a
sustainable society. Its site provides ways to improve all aspects of your life - and how you can
benefit the environment.
Literary Resources:
365 Ways to Live Green: Your Everyday Guide to Saving the Environment
Diane Gow McDilda
Adams Media 2008

This book is not really 365 tips on how to live green, but is 365 facts relating to
environmentalism. It discusses major landmarks in history relating to sustainability and global
climate change, green buzzwords and what they mean, and ideas on how individuals can
make a difference.
50 Simple Things Kids Can Do to Save the Earth
Earthworks Group
Andrews McMeel Publishing 1990

This book takes a number of environmental problems and simplifies them so that in a few
short sentences, kids understand the problem, why it's a problem and what they can do to
fix it. Limiting information to the core basics in this way, makes this book very readable and
relatable, especially for children.
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Review of Literature

The Adventures of a Plastic Bottle: A Story About Recycling
Alison Inches
Pete Whitehead, illustrator
Little Simon 2009
This book found a unique way to teach children about recycling. By showing the process
of recycling from the perspective of a plastic bottle, kids can relate better to the concept of
conservation and reducing waste. It also gets them to think about bottles in a new, interesting
way.
Cradle to Cradle: Remaking the Way We Make Things
William McDonough
Michael Braungart
North Point Press 2002
This book discusses design and how it should benefit the environment. Instead of creating
waste, materials should be able to benefit the environment after they're no longer being used,
instead of being destroyed and therefore turned into something harmful. It reasons that instead
of recycling (which doesn't get rid of waste, just lessens it), there should be a way to rid the
world of waste altogether. It makes readers think of design in a completely new way.
A Hot Planet Needs Cool Kids: Understanding Climate Change and What You Can Do About It
Julie Hall
Sarah Lane, illustrator
Green Goat Books 2007
This book is a resource for kids, teachers and parents who want to learn more about global
climate change. It discusses the greenhouse effect, how it relates to our climate and offers
activities that we can do to help. It reads like a textbook and can be used as a teaching tool.
Everything Kids' Environment Book
Sheri Amsel
Adams Media 2007
This book also works as a resource for children and teachers who want to gain a better
understanding of environmentalism. It provides tips on what you can do to save the
environment and even has activities that allows kids to see firsthand how different natural
processes work (like acid rain and deforestation).
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Review of Literature

Green Chic: Saving the Earth in Style
Christie Matheson
Sourcebooks lnc.2008
Despite the title, this book is a great source of green information. It not only defines important terms
relating to sustainability, but it discusses ways in which we can live a greener lifestyle. By relating
green practices to fashion and trends, it actually motivates readers to change and "tricks" them into
switching to the green side.
An Inconvenient Truth: The Crisis of Global Warming
Al Gore
Viking Juvenile 2007
This book is an adaptation of Al Gore's An Inconvenient Truth for young readers. It simplifies his
text and incorporates interesting imagery in order to get the main ideas across to young readers.
Although it does read well and the design of the layout makes it enjoyable to read, it does not have
the same impact as his original novel or his documentary.
Michael Recycle
Ellie Bethel
Alexandra Colombo
Worthwhile Books 2008
This book teaches about recycling and tips on how to go green through simple rhymes and a "green"
superhero. Though it is a nice concept and simple text easily explains how bad the world would
be without recycling, a sustainability superhero doesn't seem like a fitting choice. A more realistic
narrator makes more sense when dealing with this very realistic problem.
Ready, Set, Green: Eight Weeks to Modern Eco-Living
Graham Hill
Meagan O'Neill
Villard 2008
This book was written by the writers of treehugger.com. It works as a guide for eco-living by teaching
readers about environmentalism, global warming, sustainability and ways in which they can change
in order to live a more sustainable life.
Reduce, Reuse, Recycle: An Easy Household Guide
Nicky Scott
Chelsea Green Publishing 2007
This book is interesting because it makes people aware of growing environmental problems while
focusing its attention to recycling. It demystifies the recycling process, making it easier for readers to
understand its impact and why they should be recycling (if they aren't already).
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Review of Literature
Why Should I Save Energy?
Jen Green
Mike Gordon, illustrator
Barron's Educational Series 2005
This book also simplifies a large-scale problem such as conserving energy into a few short phrases
so that children can understand. It shows that it is important to think about what sort of questions
children ask and how best to answer them.
Wringing Gold from the Old
Thomas K. Grose
PRISM, September 2007
This article talks about remanufacturing and the work of Dr. Nabil Nasr from the Golisano Institute
for Sustainability. It discusses the benefits of remanufacturing and briefly summarizes the process.
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Process

Remanufacturing is a process where a product at the end of its life-cycle is disassembled,
cleaned, its parts repaired or replaced and then reassembled to be better than new. It is not a
widely known concept and is sometimes confused with products being recycled, repaired or
reconditioned. What makes remanufacturing different from these other methods is that when
a product is remanufactured, it retains its original design intent and is made to result in better
than new condition. It also requires less energy to remanufacture a product than to recycle
it. Where recycled products are often melted and made into something completely different,
remanufactured products are disassembled and the parts that are in good condition are cleaned
and reused. Some studies show that 85% of the energy expended in the manufacture of a
product is retained when that product is remanufactured (reman.org).

The Center for Remanufacturing and Resource Recovery at the Golisano Institute of
Sustainability at the Rochester Institute of Technology has become a renown center of expertise
in the field of remanufacturing since 1998. It is a leader in research and development in the
remanufacturing field and works to design products that have minimal negative environmental
impacts. After doing some initial research into the remanufacturing process, I found various
publications about the benefits of remanufacturing, but nothing on how the process physically
works. I went straight to the source and spoke with Dr. Nabil Nasr, Assistant Provost and
Director at GIS and Bob German, Senior Staff Engineer at GIS, who explained the process and
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In our meetings, I learned that common products that are remanufactured are motor vehicle
parts, ink cartridges, aircraft parts, gaming machines, computers, cooking equipment as well
as Kodak single-use cameras and Starbucks coffee machines. Dr. Nabil Nasr explained how
the process is cyclical - where a product can be remanufactured numerous times until all of its
original parts have been replaced. Keeping in mind how the process is a continuous spiral, I
created a rough sketch of how the game could work (fig.1 ).
fig. 1
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Process

Because many children's games and books focus on a main character to guide kids through a
story or lesson, I knew I needed to come up with an engaging narrator to take users through
the remanufacturing cycle. Since this game is geared towards middle schoolers, my first instinct
was to use a robot, which is both popular with young children and is a real remanufacturable
product. Not only could a robot teach users about remanufacturing, he could narrate as he is
being remanufactured himself! After some initial sketches, I illustrated different robot parts by
hand using pen and ink and watercolor, scanned them and brought them into Photoshop (fig.2).
After separating each robot part, I exported each piece as a separate png file and then brought
them into Flash. There, I created one main robot movieclip, where I animated all of the robot's
actions including a walking cycle, waiting, waving and turning. This movieclip could then be
used in every stage of the remanufacturing game.

fig.2
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Focusing on the idea of the circle as a symbol for the cycle of remanufacturing, I designed the
main screen to drive home to users that remanufacturing works as a continuous loop (fig.3a).
Keeping the robot in the middle of the screen, the world around him rotated from the center
axis making it seem like he was walking in a circular environment. Soon Remy the robot was
walking along the cyclical path to the remanufacturing factory.
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Process
The next step was to simplify the different steps in the remanufacturing process in a way that
was interesting and understandable to children. The game was set up so that each step became
its own mini Flash game that users would have to take Remy through. These steps included
disassembly, cleaning, assessing the different components' remaining lives, reassembly and
finally testing the remanufactured product. I created each game in order as a separate flash file,
starting with disassembly. I also created a main shell, which would load in each of the swf files.
This basically showed the title of the game, an option to view the game at full-screen and a
button to show the 'credits' page (fig.3b).
The most intuitive way I could think to convey the process of disassembling a robot was to
have users physically click and drag each part of the robot's body to a chute, where it would
be carried to the next stage. I created a custom mouse that looks like a wrench to imply that
they were carefully disassembling each part instead of arbitrarily ripping many parts off. Adding
animation such as bunching up the pipe to look like the parts were being sucked in to the
next stage as well as creating a slight glow on the part that was being disassembled give users
feedback for their actions in this stage (fig.4).
fig.4
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Process

In order to keep up the illusion that each stage is connected, I began the second stage cleaning - with the arrival of the pipe from the previous stage, which drops the disassembled
pieces into the room. Although the cleaning process in a true remanufacturing facility is much
more complex than simply cleaning each part with soap and water, I decided to use a sponge
as the cleaning tool rather than keeping the process exactly how it works in reality (fig.5). This
way, users are able to easily understand the task and would be able to physically clean each
pa rt of their robot.
After the parts are cleaned, they are inspected. This, too is a somewhat complicated procedure
when performed in real life, but I needed a way to simplify it into a short kid-friendly game.
The goal of the inspection is to have users look at each individual part of the robot and discover
which of those parts are working and can be reused, and which of the parts have reached the
end of their lifecycle and need to be recycled and replaced. One way I could think to show this
was to create a large x-ray machine that allows users to take a closer look at the inner workings
of each part to see if they work or not (fig.6). Users drag the viewer over the parts to see the
wiring inside. The parts that work glow green, while the broken parts have cut wires that glow
red. When the user found a part they thought to be broken, they select it on the machine to the
right. Each time the user played this stage, the working and non-working parts were randomly
selected; two parts are broken every time.
The next two stages, Reassembly and Test, were particularly challenging to design for the game.
During reassembly, a product is not only made to work the way it was originally built, but it is
made to work better than how it was when it was new. Products are also brought up to date,
meaning if there have been advances in technology since the product was built, those updates
would be added to the product so that it stays current in the market. In the case of Remy the
robot, not only did I need users to replace the parts that they found to be broken during the
inspection, but they had to replace those parts with new, improved parts. I also wanted to give
users options so that they would feel like they are helping to update and customize Remy. So,
when users enter the Reassembly stage, each part is placed on a work table with the exception
of the parts that they found were broken. Users are then able to select the missing parts and
choose from a selection of new, improved parts to replace them with (fig.7). In the event that
only one arm or leg was broken, both arms or legs are replaced with the new, improved part.
This kept Remy's parts cohesive, instead of looking like parts were randomly placed. As soon as
Remy had all of his parts, the users press a button that would reassemble the robot for them.
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Process
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After reassembly, a product is typically tested to see if it functions correctly. In this case, I
not only wanted to test the robot to see if it worked, I wanted to test the users to see if they
learned about remanufacturing. So, I turned the last stage into a sort of quiz game to see if
the user understood what sorts of products should be remanufactured. Since Remy's primary
function is to sort trash, users are prompted to help Remy complete his job by sorting trash into
the appropriate bins: Remanufactured, Recycled, or Trash (which includes everything else).
As items come onto the screen on a conveyor belt, users select the appropriate bin for Remy
to sort the item into (fig.Sa). Remanufactured items include products such as cell phones,
computers and iPods. Recycled items include empty cans, bottles and paper. Trashed items
include biodegradable items including apple cores and other left ofter foods. If the user chooses
the correct bin, they get 10 points. As soon as they reach 100 points, they complete the round
and are awarded a certificate (fig.Sb) with an image of their newly remanufactured robot and a
short summary of how much energy they have saved during this process.
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Process

In the case that users still clicked through the instructions without reading, listening or watching
the animation, I went into each stage and added extra instructions. These were pop-ups that
appeared throughout each stage with short one sentence instructions to remind users what they
should be doing next. These as well as the voiceovers proved to be very helpful as I continued
to re-test users and get feedback.
One other problem was that users were confused about why they wanted to remanufacture the
robot before they started the game. I had a brief explanation on the main stage, but it proved
to be much too vague. So, I created an intro swf that I loaded into the main shell before users
reached the main level.
I wanted to make this exciting and engaging right from the start, so I animated in the title "Reman the Game" and recorded a group of my friends sounding out each syllable of the word
"remanufacturing" for younger users to understand. I also created a short animation of Remy
the robot trying to do his job of sorting trash, but malfunctioning as a result. He then gives users
an option of what they should do with him - remanufacture him, recycle him or trash him.
If users chose the wrong one, he would explain why there are better options and to choose
another option. This worked to give users a basic understanding of why the Remy needed to be
remanufactured and prepared them for the process that they would take him through.
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Technical Issues

Throughout my process, I ran into multiple technical and design issues that made me
reconsider certain decisions. These issues taught me to be flexible with my design so that I
could make necessary changes. Taking a step back from my vision of the project and coming
up with alternative solutions to problems forced me to simplify my ideas, which greatly
benefited the game in the long run. Here are some examples of issues that I ran into during my
thesis process:
Technical Issue: Creating Pre-loaders and Optimizing for Web
I started my thesis by creating my main page. I then created a swf that would act as a
backsplash for the game's different levels. I began by importing my main swf into the
background swf, but the main swf lagged quite a bit when played in the background swf. I
thought, is this because I am using internal ActionScript or is it because of the file size of the
swfs? I found out that I needed to create a pre-loader to give user feedback on when the next
stage will load in.
The first thing I tried was adding a pre-loader on the first frame of my flash file, which should,
in theory, pre-load everything on the second frame before it plays. The second frame loaded in
an external swf that is placed in the center of the main swf. I tried writing the code out many
different ways - but found that the pre-loader only loaded the internal images on the main
swf and did not load the external swf. Even putting another pre-loader inside the external swf
proved unsuccessful and did not show up as the external swf loaded.
Here is the first attempt at the code I used to preload my game:
stop();
this.addEventlistener(Event.ENTER_FRAME, loading);
function loading(e:Event):void
{
var total:Number = this.stage.loaderlnfo.bytesTotal;
var loaded:Number = this.stage.loaderlnfo.bytesLoaded;
preloader_mc.progBar.scaleX = loaded/total;
preloader_mc.loadlnfo. text = Math.floor((loaded!tota/) * 700) + "% ";

Technical Issues

Here is the goClean function in the main swf that opens the Cleaning stage:
function goC/ean():void
{
myLoader. unloadAndStop ();
myLoader.load(new URLRequest("c/ean.swf"));
swfContainer.addChi/d(myLoader);
}

Technical Issue: Disassembly Stage - Drag and Drop Problems
For the Disassembly stage, I wrote code to have the individual parts of my robot drag and drop
into a pipe. Most of the parts dragged, but for some reason some did not to move or not to go
into the pipe at random. First, I thought this was happening because of the function that drops
the parts. It was difficult to fix this, since Flash has not given me any errors. Here are different
ways I went about trying to solve this drag and drop problem.
My first attempt at dropping the parts was with a for loop for my 6 parts (named part1, part2 ...
etc.):
for(var i:int=1; i<=6; i++)
if(this["part" +i] .hitTestObject(inPipe))
{
this["part" +i]. visible=false;
}
else
e.target.x=previousX;
e.target.y=previousY;
}

I thought that a for loop would be simpler code-wise but there were many errors. I then tried
a switch statement, which seemed to work better, but made the code messy and still had
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Technical Issues

Here is the switch statement:
stopOrag();
switch(e. target.name){
case "part]":
if(part 1.hitTestObject(inPipe)){
partl.x = inPipe.x;
partl.y = inPipe.y;
part 1.visible={alse;
break;
}else{

e. target.x=previousX;
e. target. y=previous Y;
}
case "part2":
if(part2.hitTestObject(inPipe)) {
part2.x = inPipe.x;
part2.y = inPipe.y;
part2.visible={alse;
break;
}else{
e.target.x=previousX;

e. target.y=previous Y;
}
case "part]":
if(part].hitTestObject(inPipe)){
part3.x = inPipe.x;
part3.y = inPipe.y;
part3.visible=false;
break;
}else{

e. target.x=previousX;
e. target.y=previous Y;
}
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case part4":
if(part4.hit TestObject(inPipe)){
part4.x = inPipe.x;
part4.y = inPipe.y;
part4. visible=false;
break;
}else{
e. target.x=previousX;
e. target.y=previous Y,·
}
case "partS":
if(parts.hit TestObject(inPipe)){
partS.x = inPipe.x;
partS.y = inPipe.y;
parts. visible=false;
break;
}else{
e. target.x=previousX;
e. target.y=previous Y;
}
case "part6":
if(part6.hitTestObject(inPipe)){
part6.x = inPipe.x;
part6.y = inPipe.y;
part6. visible=false;
break;
}else{
e. target.x=previousX;
e. target.y=previous Y;
}
11

}
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Technical Issues

I then simplified my code to try to fix the problem with the 2 broken robot parts, which
looked much nicer:
function dragPart(e:MouseEvent):vo,d
{
previousX = e. target.x;
previousY = e.target.y;

e. target.startDrag();
e. target.parent.addChi/d(e. target);
}
function placePart(e:MouseEvent) :void
{
stop Drag();
var myPartName:String = e.target.name;
var myPart:DisplayObject = getChildByName(myPartName);
if(myPart.hit TestObject(inPipe))
{
myPart.x = inPipe.x;
myPart.y = inPipe.y;
myPart.visible=false;
pipe.gotoAndP/ay(2);
counter++ ;
}else{
myPart.x = previousX;
myPart.y = previousY;
pipe.gotoAndStop( 1);
}
if(counter == 6){
11

trace( you win!");
}
}

Since these functions are used for all robot parts, I realized the problem must be with the
object themselves. I found out that copying a movieclip or having multiple layers within a
movieclip becomes a problem. In the end, I fixed the broken movieclips and learned that
sometimes a problem that seems very complicated, can have a very simple solution.
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Technical Issues

Technical Issue: Cleaning Stage - Creating a Clean Measurement

When working on the cleaning stage, I needed a way to give users feedback on how well
they were cleaning each robot part. In order for it to be more interactive, I needed a way to
track their movements with the sponge. First I created a sort of drag and drop function similar
to the disassembly stage (see appendix). This allowed users to drag and drop each part to a
claw where the part would be held as they cleaned it with a sponge. As soon as the part was
dropped, I found a way to create a function (here I called it mouseSpeed) that tracked how
much the user scrubbed the part. It followed the path of the mouse and calculated how long
the path was out of the total path it would take for the part to be cleaned. To make sure the
function would only calculate the path that cleaned the part, I created a hotspot over the parts
where the path would be factored in. I also added pop-up bubbles that would appear as the
user scrubbed - to keep them engaged. After much trial and error, I finally created this function:
function mouseSpeed (e:MouseEvent):void{
var xspeed=mouseX-prevPt.x;
var yspeed=mouse Y-prevPt.y;
path= path+ Math.sqrt(xspeed * xspeed + yspeed * yspeed );
speedCraph.scaleY = path/2000
prevPt=new Point(mouseX,mouseY);
TweenLite.to(bubbleJ, .5,{alpha:1});
TweenLite.to(bubble2, .5,{alpha:1});
TweenLite.to(bubble3, .5,{alpha:1});
TweenLite.to(bubble4, .5,{alpha: 1});
if(path

>= 2000)

{
path= O;
speedCraph.scaleY = path/2000
cleanCounter ++;
cleanArea.removeEventListener(MouseEvent.MOUSE_MOVE,mouseSpeed );
TweenMax.to(c/aw.cleanStarJ, .2,{alpha:1, repeat:6, yoyo:true});
TweenMax.to(claw.cleanStar2, .3, {alpha: 1, repeat:4, yoyo:true});
TweenMax.to(claw.cleanStar3, .4, {alpha:1, repeat:4, yoyo:true});
TweenMax.to(claw.cleanStar4, .1,{alpha: 1, repeat:6, yoyo:true});
TweenLite.to(bubbleJ, .5,{alpha:O});
TweenLite.to(bubble2, .5, {alpha:O});
TweenLite.to(bubble3, .5, {alpha:O});
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TweenLite.to(bubble4, .5, {alpha:0});
TweenLite.to(claw, 1, {delay: 1, y:-200, ease:Expo.easeOut, onComplete:readyC/aw});
TweenLite.to(claw, 2, {delay:3, y: 123.55, ease:Expo.easeOut});
body.addEventListener(MouseEvent.MOUSE_DOWN, dragPart);
head.addEventListener(MouseEvent.MOUSE_DOWN, dragPart);
Rarm.addEventListener(MouseEvent.MOUSE_DOWN, dragPart);
Larm.addEventListener(MouseEvent.MOUSE_DOWN, dragPart);
Rleg.addEventListener(MouseEvent.MOUSE_DOWN, dragPart);
Lleg.addEventListener(MouseEvent.MOUSE_DOWN, dragPart);
if(c/eanCounter >= 6){
trace("you win");
SC.Stop();
sc = winner.play();
path= O;
claw.y=-200;
TweenMax.to(end, 2, {y: 183.7, ease:Expo.easeOut});
end.addEventListener(MouseEvent.CLICK, nextlevel);
cleanArea.removeEventListener(MouseEvent.MOUSE_MOVE, mouse Speed);
}
}
}

Technical Issue: Remembering Broken Parts from Inspection Stage

I had a major problem with the 4th game in my project, Reassembly. Here is what I had to
figure out:
1. The Inspection stage (game 3) creates 2 random numbers that decide
which 2 robot parts are broken
2. I need to send those 2 number variables to the main swf
3. I need to retrieve those 2 vars from the main swf into Game 4
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Conclusion

If you had asked me a year ago if I could create an interactive game that educated young
students about the importance of remanufacturing, I would have thought you were crazy! Not
long ago, I had just learned that Flash existed and would never have imagined I could create
something that worked - let alone guide users through a series of games. I am still shocked that
I was able to accomplish what I set out to create and I am happy that the resulting game was
met with such positive feedback.
This project allowed me to combine everything I've learned during my time at RIT about user
experience design, interactive design, graphic design, typography, animation and human
computer interaction with my background in children's book illustration. Through this process,
I learned a great deal about ActionScript 3 and how to design for the web. I was also able to
utilize multiple programs including Photoshop, Flash, SoundBooth and Garageband to develop
my project. Though there were some bumps along the way, I was able to keep an open mind,
stay flexible and troubleshoot technical and design issues.
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Conclusion

Survey Results:
Below are the results of a survey given to a class of 24 middle school students between the ages
of 11 and 13 after they played Reman the Game. As you can see by the results of questions 3
and 4, students may have not been so honest. Observing students interacting with the game
proved to be more accurate and helpful. I wrote out the questions and possible answers as well
as the percentage of students who answered the following:
1. Are you a boy or a girl?
boy: 25%
girl: 75%
2. Did you like playing "Reman the Game"?
It was fun!: 100%
It was just OK: 0%
I wouldn't play it again: 0%
3. After playing the game, do you know what Remanufacturing is?
I learned what Remanufacturing is: 100%
I think I know what Remanufacturing is: 0%
What is Remanufacturing?: 0%
4. Next time your computer breaks, what will you do with it?
Remanufacture it: 80%
Recycle it: 20%
Throw it away: 0%
5. Were the instructions in the game easy to understand?
Yes, I knew how to play every level: 100%
Some of the games were confusing: 0%
I did not know how to play the game: 0%
6. Inside the factory, each game was a step in the Remanufacturing process. Did you learn the 5
steps? Were they confusing?
I understood all 5 steps of Remanufacturing: 100%
Some of the steps were confusing to me: 0%
I didn't know that I Remanufactured the robot: 0%
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Appendix
Title:

Interactive Sustainability: Going from Blue to Green

Abstract:

In a world where the majority of the population worries about the threats of global warming, carbon emis
sions, and other socioeconomic problems, it is important to spread the "green" message in an eco-fricndly
and easily understandable medium. There are many online resources that currently offer tips on how to live
sustainably and provide up-to-date information on the state of global climate change, deforestation, conserva
tion, energy and much more.Though they are extremely informative, they struggle with being able to truly
motivate people to switch to a greener lifestyle. Furthermore, their statistic and data focused information is un
interesting to young adults and completely inaccessible for children. How then, can interactive design be used
as a means of teaching children and young adults about the benefits of "going green"? In order to motivate a
younger audience to "go green", I propose to create an interactive website that gives users a firsthand look at
what is going on in the environment and how their actions can change the state of the world.Through Adobe
Flash CS4 and ActionScript 3, users will be able to travel through a blue, sad world full of waste and be able to
turn it green by shedding light on environmental issues and resolving them.

Problem Statement:

With the growing threat of global warming, depletion of natural resources and various socioeconomic
problems, many people are trying to get the word out that we need to change. Certain novels and films in
cluding Bill McKibben's novel, Deep Economy and Al Gore's award winning film, An lnconvenientTruth work
to make people aware of what is happening in the world and how they can help. Though these are excellent
sources of information, their statistic and fact based information appeals mainly to a small percentage of adults
who are interested in reading fact-based works like these. Even environmental resources for children are writ
ten in a dry, uninteresting style as if they were simply paraphrasing its adult counterpart. In order to get the
"green" message out to the younger generations, I plan to create an interactive website that shows rather than
tells users how and why they should be making sustainable decisions.
Today the most widely used mode of communication and readily available information is the internet. There
are many websites devoted to the spread of sustainable information. These includeTreehugger.com, Greentv
and the EPA. Even large corporations associated with children's education are making strides to teach children
about the environment. Although most of these sites share great information about how to live green and what
exactly is going on in the environment, they are unable to really show viewers what "going green" means. In
order to give children a better understanding of what sustainability really is, they need something to relate to.
The only way they can relate, is to explain one aspect of sustainability that illustrates how some people are
taking the initiative to reduce waste and pollution in a way that is fun and interesting.
By creating an easy-to-understand format for outlining ways to save the environment, I feel that it is possible
to spread "green" awareness through an interactive website focused on the remanufacturing process. Through
simple typography and interactive illustrations, it is possible to create a children's story that will not only get
children interested in the environment, but involved in saving it. I plan to create an interactive children's book
that allows children to see firsthand how a process like remanufacturing, one of the many innovative research
topics covered by the Golisano Institute for Sustainability, works to help save our environment. Children will
be able to actually be a part of the remanufacturing process, which includes:
•
•
•
•
•
•

Finding raw materials
Turning raw materials into new parts
Placing these new parts into a new product
Watching the lifecycle of their product - from its production to decomposition
Dismantling the product after its lifecycle is over - including cleaning and sorting its parts
Putting those parts into a newer product - starting the remanufacturing process over again

Appendix
They will be able to sec their "green" progress by watching their world that is blue from all of the waste and
pollution, slowly turn green as they learn more about remanufacturing and sustainability. In this way, children
will benefit from learning how to "go green" by putting their remanufacturing knowledge to work and solving
a problem like over-production and industrialization one step at a time.
This flowchart illustrates how I plan to set up my interaction:

INTRODUCTORY
ANIMATION
MAIN
(WELCOME PAGE)
EDUCATIONAL
INFORMATION

Remanufacturing

Golisano Institute
for Sustainability

INTERACTIVE
ENVIRONMENT

Remanufacturing

1. find raw materials
2. make them into new
parts
3. put the parts in a new
product
4. watch the lifecycle of
your product
5. dismantle your product
clean and sort parts
6. recycle parts into a
newer product
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Reduce, Reuse, Recycle: An Easy Household Guide
Nicky Scott
Chelsea Green Publishing 2007

This book is interesting because it makes people aware of growing environmental problems while focusing its
attention to recycling. It demystifies the recycling process, making it easier for readers to understand its impact
and why they should be recycling (if they aren't already).

Why Should I Save Energy?
Jen Green
Mike Gordon, illustrator
Barron's Educational Series 2005

This book also simplifies a large-scale problem such as conserving energy into a few short phrases so that chil
dren can understand. It shows that it is important to think about what sort of questions children ask and how
best to answer them.

Wringing Gold from the Old
Thomas K. Grose
PRISM, September 2007

This article talks about remanufacturing and the work of Dr. Nabil Nasr from the Golisano Institute for Sustain
ability. It discusses the benefits of remanufacturing and briefly summarizes the process.

After researching sustainable resources and educational tools, I have a better sense of what methods work to
spread the green message, and which need work. I found that instead of listing environmental statistics and
negative effects of contemporary society, people respond better to what they can relate to. A better approach
would be to narrow the scope of environmental issues, focus on one aspect and discuss it in a simple, relat
able way. In order to make a greater impact on viewers, I need to find a single part of sustainable living to
focus on such as conservation or recycling. Therefore, the one thing I need to continue to research is which
aspect of going green should be most important. There is a plethora of information regarding green living and
what people can do. The thing I have to work on is how to take that information, simplify it and make it relat
able and interesting to the general public.

Approach/Project Description:

I plan to create a website where young users will gain insight into what remanufacturing is and how it works
to help the environment through an interactive story. This will allow children and young adults to experience
"going green" in a unique way that will resonate with them much better than simply having them read an
article. I plan to approach this project the following way:
Design: Because "going green" means steering clear of industrialization and waste, I plan on creating a web
site that looks almost entirely hand-made. This includes handwritten typography, drawn illustration that the
user can interact with and textures from recycled materials such as cardboard and cotton.

Subjects/Participants: I would like to test my product on children and young adults between the ages of 5 and
25.
I also plan to talk with the faculty and researchers at the Golisano Institute for Sustainability to make surethat
the interactive experience I create is as close to the real remanufacturing process as possible.
Computer Graphics: I am focusing my attention on interactive media and usability. Designing information that
is easy to navigate is my first priority.
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Procedure/Technology: I plan to take my research and turn ii into an illustrated interactive world. I will be
illustrating the site by hand using pen and ink and watercolor. I will then clean them up in Adobe Photoshop
CS4 and bring them into Adobe Flash CS4. In order to animate my story and make it interactive, I will be using
ActionScript 3 and finally bring the finished piece into Dreamweaver to be put onto the WEB. I plan to learn
html and css in order to put my flash project onto the WEB.

Implications of Research:

Currently, sustainability and "going green" are trendy buzzwords that people use, but don't fully understand.
Although there are numerous resources out already in print, on the web, being broadcasted - only a small
percentage of them present environmental issues in a simple way that children can easily relate to. By creat
ing an interactive website that teaches about remanufacturing and sustainability, children will have a source
of information that they can easily understand. Being able to interact with a damaged environment and use
what they've learned about remanufacturing to help turn it green will reinforce their learning and give them
something to relate to. Since the topic of remanufacturing is somewhat new, there are limited resources about
its process and benefits. Therefore, I will be using the research being done by Dr. Nabil Nasr and the Golisano
Institute for Sustainability's National Center for Remanufacturing and Resource Recovery as one of my primary
resources.

Budget:

For this project, I will be using computer programs that are available in the RIT computer labs and on my
personal computer. I would only have to purchase hosting and a domain name for the final website which
would cost approximately $50.
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Sketches/Examples:

This project will have a hand-drawn look through pen & ink and watercolor. Below are examples of previous
projects in this style. The top four are from an interactive children's story about an old woman who takes an
umbrella with her whereevcr she goes. The bottom image is a new take on the original arcade game Pong in
which two chefs are throwing food from their skillets.

and wha might yo., be?

:t,;.: ;.;,-.;... - .....
.............
.�
Tha1'1

You ,hould 9"1 ono ._,

49

Bibliography

Amsel, Sheri. Everything Kids' Environment Book. Adams Media, 2007.
Bethel, Ellie and Alexandra Colombo. Michael Recycle. Worthwhile Books, 2008.
"E2". Kontentral Productions. PBS. <http://www.pbs.org/e2/index.html>.
EarthWorks Group. 50 SimpleThings Kids Can Do to Save the Earth.
Andrews McMeel Publishing, 1990.
Flavin, Christopher. Worldwatch Institute: Vision for a Sustainable World.
<http://www.worldwatch.org>.
German, Robert. In-person interview. 18 Mar. 2010.
"Get the Glass". North Kingdom. Got Milk?. <http://www.gettheglass.com>.
Golisano Institute for Sustainability. Rochester Institute ofTechnology.
<http://www.sustainabi I ity.rit.edu>.
Gore, Al. An lnconvenientTruth: The Crisis of Global Warming. Viking Juvenile, 2007.
Green, Jen. Why Should I Save Energy? Barron's Educational Series, 2005.
Grose, Thomas K. Wringing Gold from the Old. PRISM, 2007.
Hall, Julie. A Hot Planet Needs Cool Kids: Understanding Climate Change and
What You Can Do About It. Green Goat Books, 2007.
"Hello Sour Sally". Kinetic Singapore. <http://www.hellosoursally.com>.
Hill, Graham, and Meagan O'Neill. Ready, Set. Green: Eight Weeks to Modern Eco-Living.
Villard, 2008.
Hill, Graham.Treehugger: A Discovery Company. Discovery Communications.
<http://www.treehugger.com>.
Inches, Alison.The Adventures of a Plastic Bottle: A Story About Recycling. Little Simon, 2009.

52

